We report a case of infected iliac artery aneurysm concomitant with liver abscesses caused by Fusobacterium nucleatum. A 58-year-old man developed an aneurysm of the right common iliac artery and liver abscesses. The aneurysm was resected and a femoro-femoral crossover bypass with a knitted Dacron graft was performed for impending rupture. Anaerobic cultures obtained from blood and intramural thrombus were positive for Fusobacterium nucleatum. With antibiotics, the liver abscesses disappeared without drainage. Iliopsoas abscesses developed after surgery, but it was controlled with antibiotics. The patient was free of infection 1 year after the surgery. The causative bacterium was suspected to originate in the oral cavity, because the patient had a notable history of poor chronic periodontal conditions. Clinically, infected aortoiliac aneurysm complicated by Fusobacterium is extremely rare relative to the prevalence of the pathogenic bacterium. However, it is noteworthy that Fusobacterium can cause this condition.
Introduction
Infected aortoiliac aneurysm (IAA) is rare, but can be fatal due to rupture and sepsis [1] - [3] . Appropriate antibiotic is mandatory for the treatment of IAA. However, culture studies are often negative and the causative bacterium is often unidentified [3] [4] . It is necessary to consider possible pathogenic bacteria in such a case. The pathogenic bacteria causing IAA are usually Salmonella, Staphylococcus, and Streptococcus; other species includ-S. Yamamoto et al.
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ing Bacteroides have been reported to complicate IAA [3] [5]- [7] . However, clinically, Fusobacterium is extremely rare as a causative bacterium of IAA [8] , although periodontal pathogens are often identified in aortoiliac aneurysms and Fusobacterium is a periodontal pathogen that can spread to extra-oral sites [9] - [13] . Additionally, liver abscess caused by Fusobacterium is rare [14] [15] . We report a case of IAA concomitant with liver abscess caused by F. nucleatum, which was suspected to originate in the oral cavity.
Case Report
A 58-year-old man was emergently admitted to our hospital complaining of a four-day history of right lower quadrant pain. Four weeks prior to admission, he developed a fever of 40˚C, and had intermittent high fevers over 38˚C. The patient's past medical history included right hemifacial spasm, carious teeth, and gingival swelling. He often experienced shedding of the dental crown, the last episode of which occurred 3 months prior to admission. He did not have diabetes mellitus or immune deficiency. He was not taking steroids or immunosuppressants. He was a former smoker but was not an alcoholic. His vital signs on admission were as follows: temperature, 37.8˚C; heart rate, 117 beats/min; blood pressure, 133/81 mm Hg; and respiratory rate, 22 breaths/min. Physical examination showed a pulsatile mass in the right lower quadrant of the abdomen. (CT) showed an aneurysm of the right common iliac artery (CIA) and liver abscesses (Figure 1(a) and Figure 2(a) ). Emergency surgery was performed for impending rupture of the aneurysm. We performed a femoro-femoral crossover bypass with a knitted Dacron graft coated with rifampicin and resected the aneurysm (Figure 1(b) ). The aneurysm had malodorous contents, and we removed the infected tissues and thrombus. The resected site was irrigated adequately with saline water, and the stumps of the arteries were covered with the omentum. Postoperatively, cultures obtained from blood and intramural thrombus proved to be positive for F. nucleatum. Echocardiography did not show any evidence of infective endocarditis (IE). Magnetic resonance imaging (MRI) and magnetic resonance angiography (MRA) did not detect abscess or aneurysm in craniocervical sites. The patient was treated with doripenem 3 g/day for 7 days after the surgery, and with clindamycin 2.4 g/day for the next 17 days on the basis of the antibiotic sensitivity. According to the treatment with the antibiotics, the infection was controlled and postoperative blood culture studies were negative. Postoperative CT revealed that the liver abscesses diminished without drainage on day 6 after surgery (Figure 2(b) ). Postoperative CT detected the occurrence of right iliopsoas abscesses on day 6 after surgery (Figure 3(a) ), but the abscesses diminished on day 24 after surgery. The patient began to take clindamycin 0.9 g/day orally on day 25 after the surgery and was discharged on day 29 after surgery. Sultamicillin replaced clindamycin because of neutropenia induced by clindamycin 6 weeks after surgery. CT revealed no signs of recurrence of infection and the abscesses of the liver and psoas muscle had almost disappeared 6 months after surgery (Figure 2(c) and Figure 3(b) ). At 1-year follow-up, the bypass graft was patent and the patient remained free of infection.
Discussion
The patient was diagnosed with infected CIA aneurysm caused by F. nucleatum on the basis of clinical signs of infection (fever, pain, and leukocytosis) and positive cultures obtained from blood and intramural thrombus [2] [3]. IAA has been classified into the following four types: mycotic aneurysms, microbial arteritis with aneurysm, infected preexisting aneurysms, and posttraumatic infected false aneurysms [5] . In our case, the aneurysm was not likely to be a mycotic aneurysm derived from IE. A posttraumatic infected false aneurysm was not likely because the patient had no recent history of vascular injury due to trauma or medical procedure. The false saccular aneurysm did not have calcified aneurysmal walls that indicated a preexisting aneurysm, while the other aortoiliac arteries had arteriosclerotic changes. Therefore, we considered a microbial arteritis with aneurysm rather than an infected preexisting aneurysm. As the source of infection of the CIA, it is improbable that the nearby iliopsoas abscesses spread directly, because the abscesses appeared after surgery. It is possible that the bacterium infected the CIA from the liver abscess in the event that the occurrence of the liver abscess was primary. Because Fusobacterium species commensally inhabit the gastrointestinal tract as well as the oropharyngeal cavity, the bacterium could be from the gastrointestinal tract. However, we surmise that the bacterium originated in the oral cavity, because periodontal pathogens are often identified in atherosclerotic lesions and aortoiliac aneurysms [9] [12] [13] ; the patient had no gastrointestinal diseases, but had a notable history of poor chronic periodontal conditions.
F. nucleatum is one of the most prevalent species in extra-oral sites under disease conditions [9] - [11] . F. nucleatum is frequently associated with complications of the head and neck, such as thrombophlebitis of the jugular vein (Lemierre's syndrome) and ruptured cerebral aneurysm [10] . In our case, MRI and MRA did not detect any lesions in the head and neck, but CT showed abscesses in the liver and iliopsoas muscle. Although those abscesses were not sampled, F. nucleatum was probably the causative bacterium of the abscesses on the basis of the culture studies. We assume that bacteremia with F. nucleatum caused the abscesses, although it is uncertain whether the infection of the CIA was primary to the liver abscesses. The most frequent bacteria cultured from liver abscesses are Klebsiella pneumoniae, Escherichia coli, and Streptococcus spp., and liver abscess caused by Fusobacterium spp. is rare [14] - [16] . Several cases of IAA associated with liver abscess have been reported, but they were not caused by Fusobacterium [17] [18] . Therefore, IAA concomitant with liver abscess caused by Fusobacterium is extremely rare. To our knowledge, this is the second case of IAA caused by Fusobacterium, and the first case of IAA concomitant with liver abscess caused by Fusobacterium. The reason for the rarity of IAA caused by Fusobacterium compared to other anaerobic bacteria such as Bacteroides is unclear, but we assume that differences exist in the tendencies of bacterial species to infect arteriosclerotic lesions or aneurysms. Meanwhile, the true prevalence of IAA caused by Fusobacterium may be higher than previously reported because the bacterium might have been missed in some cases in which the culture study was negative. We surmise that there are instances in which anaerobic culture was not performed, routine anaerobic culture failed to detect the bacterium due to the difficulty in cultivation, or the bacterium had disappeared with antibiotics at the time of sampling.
For IAA, it is advisable to control bacterial infection with antibiotics before surgical treatment [2] . However, emergency surgery was performed, because the impending rupture of the aneurysm was evident on arrival at the hospital. In situ reconstruction is considered a safe and durable alternative [3] , but in such cases, controlling the infection control is often difficult when it is recurrent. We performed an extra-anatomical bypass, because we had considered the risk of residual infection due to rupture and the possibility of relaparotomy for the liver abscesses. For liver abscess, percutaneous drainage had a risk of injury to the lung or to the intestinal tract. Simultaneous open surgical drainage had a risk of dissemination of the bacterium into the peritoneal cavity, which would make infection control difficult. We were considering drainage for the liver abscesses after the emergency surgery for IAA, but the abscesses reduced with antibiotic therapy.
Conclusion
IAA caused by Fusobacterium is rare. However, it is necessary to consider the possibility of a periodontal pathogen including Fusobacterium as a causative bacterium in patients with IAA. Anaerobic culture study is mandatory for the treatment of IAA.
